Possible allergic causes of asthma are frequently investigated by determining the sensitivity of the skin to various extracts of potentially allergenic substances, but the results of skin tests may correlate poorly with other clinical indications of specific allergies. Bronchial sensitivity cannot always be inferred from skin sensitivity. Determination of the response of the bronchi to allergens introduced directly into the respiratory tract seems to be a more direct method of testing for allergic causes of asthma, since it tests the hypersensitivity of the bronchial tree which is responsible for the symptoms in asthma and simulates the usual mode of entry of the allergen as it occurs in asthma. Inhalations of allergens were found by Colldahl (1952) to produce wheezing, evident to the subject or to observers, in some asthmatics, and by Herschfus, Rubitsky, Beakey, Bresnick, Levinson, and Segal (1951) , Schiller and Lowell (1952) and Herxheimer (1952) to produce changes in the spirogram.
The object of this investigation was to try out inhalation tests of bronchial hypersensitivity and to determine whether they give results which are reliable, consistent, and specific. For this purpose we selected patients in whom asthma was strictly seasonal and clinically appeared to be due only to grass pollen. We gave them inhalations of grass pollen extract and assessed the bronchial response by spirometry, and studied the effect upon this response of pollen hyposensitization treatment.
CLINICAL MATERIAL The 19 patients selected gave a history of asthma occurring only in the grass pollen season. All had positive skin responses to a mixed grass pollen extract in a dilution of 1:1,000 using the prick method (Frankland and Augustin, 1954) . The duration of the asthma ranged from one to 20 seasons (mean seven * Wunderly Travelling Scholar of the Royal Australasian College of Physicians. seasons). The patients' ages ranged from 16 to 68 years (mean 32 years). Each patient was tested on two separate occasions in early March and at the end of May before the beginning of the grass pollen season, at which time all were free of asthma. In the interval between the two tests 14 patients received a course of pollen hyposensitization. Ten received a course of injections up to 18,000 Noon units of a mixture of Timothy (Phleum pratense) and Cocksfoot (Dactylis glomorata) grass pollen extract (Frankland 1955) , and four received lower doses. The remaining five patients had no injections and served as controls. All patient kept charts on which they entered a daily record of their symptoms throughout the subsequent pollen season, and each patient was interviewed at the end of the season.
METHOD
The bronchial reaction to the pollen inhalation was detected by measuring change in the forced expiratory volume in 1 second (F.E.V.1.o), previously termed " timed vital capacity" (Gandevia and Hugh-Jones, 1957 ). The patients inspired fully, then expired as rapidly and completely as possible into a light recording spirometer of the type described by Bernstein, D'Silva, and Mendel (1952) . The development of obstruction to the airway, for example, by spasm or oedema, slows the expiration, particularly in the early period. We have found the F.E.V.1.o a simple, repeatable, and sensitive test of such obstruction. The patient was instructed in the technique of the forced vital capacity (F.V.C.) and after a little preliminary practice three recordings were made. A Bright Smith's nebulizer was used to produce aerosols for inhalation using a constant rate of flow of oxygen of 8 litres per minute. The patient first inhaled Coca's solution (Coca, Walzer, and Thommen, 1931) , the extracting fluid of the pollen extract, after which three more recordings of F.V.C. were made. The patient was then given an inhalation of mixed grass pollen, 10,000 Noon units (1% w./v.) 
RESULTS
The results are summarized in Fig. 1 mean fall of 31 % took place in a mean time of seven minutes after inhalation of the pollen extract. In 13 of the 18 patients the reaction was accompanied by asthma evident to the subject and also evident to the observer in six. Wheezing was rapidly relieved by prompt inhalation of isoprenaline. However, five patients in whom wheezing had been relieved by isoprenaline had a recurrence of asthma later, for two nights in three patients and up to one week in two patients.
Nasal symptoms, consisting of itching and sneezing, occurred in five patients, and resembled the hay fever which they had suffered in the previous pollen season. Seven patients developed systemic reactions within five minutes of the inhalation. Symptoms included flushing of the face followed by pallor, faintness, nausea, and tachycardia. These symptoms appeared to be anaphylactic in nature and were probably due to absorption of the pollen extract through the bronchial mucosa. They passed off within a few minutes of inhaling isoprenaline.
SECOND BRONCHIAL SENSITIVITY TEST.-Among the 18 patients who showed bronchial sensitivity in the first test in March, 13 were hyposensitized and five were not and served as controls, and all were tested again in May.
Twelve of the 13 patients who reacted in the first test and were hyposensitized showed a reduced bronchial reaction in the second test compared with that in the first test. The mean fall in F.E.V.I.0 was only 11% compared with 31% before hyposensitization. In contrast to the frequency of symptoms in the first test no patient had asthma evident to the observer, none had recurrent wheezing after the test, and only one had nasal symptoms. No patient had a systemic reaction; five had had one in the first test.
The five control patients who had not been hyposensitized showed no consistent change in bronchial reaction in the second test compared with the first (Fig. 1) . The mean fall of F.E.V.1.0 was 32% in both the first and the second tests. Chest symptoms were similar to those occurring in the first test, and systemic reactions recurred in the two patients who had had them previously.
DISCUSSION
The presence of bronchial hypersensitivity to pollen has been confirmed in this group of seasonal asthmatics. The degree of bronchial hypersensitivity varied widely in individual patients. The average bronchial response of a group of patients with the most severe asthma was greater than that of less severe asthmatics, and was greater for a group of asthmatics who had had asthma for a longer time compared with those who had suffered for a shorter time, but the differences between these small groups did not attain statistical significance. Bronchial sensitivity did not match quantitatively with skin sensitivity to pollen nor did skin sensitivity correlate quantitatively with the clinical manifestations of pollen asthma. Systemic reactions which occurred in about one-third of the patients tested did not appear to correlate with either the severity of the bronchial response or the clinical severity of the asthma.
Fall in degree of bronchial hypersensitivity as assessed from the results of the first and second tests correlated well with the patients' symptoms in the subsequent pollen season. Thirteen patients, whose bronchi reacted to pollen inhalation, were hyposensitized, and 12 showed a fall in bronchial response in the second test. In the subsequent pollen season all 13 did well; nine were completely free of asthma and four were considerably improved. Of extract inhalations is described. The test was found reliable in eliciting specific bronchial reactions in asthmatics in whom asthma was due to grass pollen and did not produce non-specific reactions in asthmatics in whom asthma was due to other causes. The intensity of response was generally consistent in individual patients, and diminution of response to the inhalation test was usually associated with successful hyposensitization treatment.
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